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REMOTE PLASMA DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus and 
method for manufacturing a nitride semiconductor which can 
produce the nitride semiconductor of high quality with a high 
function to large area in a short time and have high 
productivity. *e 
SOLUTION: The apparatus and method for manufacturing the ... 3 
nitride semiconductor are equipped with a plasma activating 
means which has a flat-plate 1st electrode 12 and a flat-plate 1 .< 
2nd electrode 14 with an area transmitting plasma active ib. 
species which are arranged almost in parallel to each other 
and generates a plasma between the couple of electrodes to 
activate a gaseous raw material into plasma active species, a 
group Va gaseous raw material introducing means (1st 
electrode 12) which introduces a group Va element gaseous 
raw material, and a Ilia group gaseous raw material introducing 
means (2nd electrode 14) which introduces a group Ilia group 
element gaseous raw material from the downstream side 
where the introduced group Va element gaseous raw material 
is activated into the plasma active species between the 1st 
electrode 12 and 2nd electrode 14. 
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[*#s*lt#©$EB] 

a m-ttommra tc x^ x v *fg& s nxfMtm. m z x 
mtssm i nmAifmsm 2 *«M£9Mi i/ionE* 2 

tt^WA*- * V a *»#ISCtti§A*&i: 

^HCD«#B»t»At5 I I I a»l«#JS»#A¥a 

IB V a Bi*fcKtt«A*&a*E«SftTftS CI £ 
<h-rS»*« 1 !CE«£©^{b#l*3?f*:©§3i££lg» 

*R£#*K«fc-#*ie&* L. ftftEft 1 ttSftWE 
V a *J5#W»»A^a?£**aS d i «ttt&r«M 

[M&95] lWEVa»iaflsB»i»A*a»'45^*» 
*4 d t SWrfRt-r S»*3H 1 ~ 4 OHWCEtO 

*A#&£tf»HKWK-#«ia«:*rU flftE&2tt«ftt 
WEI I I aK«#J8C»J»A*a***a*3:t*W«t 

-raw** 1 ~ 5 \zm$L<Dmim*mi*<D%immw.o 

[»#a7] i9B$21I^, ^IfilAPtLT 

x^it^wrs c t ^#mt-rsi§*« 6 ice«© 

~ 5 ©^rn*Ke«©3fta*a#©aift««. 

[w#a 1 0 ] ae* 2 wro. asaa* 
mmm 1 ~ 5 ©^rn*i3E«©aft:«***©KJi« 

Bo 

11] WE I I I a fsaH!M8***A*«lci5 
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ttBSSB«c*|6lT**Jli:*«f*tT*BI*9ll~l 0 

[fg^js 1 2 j arcaa#t. mgir 2 nm&ft ltm 

a«£-r-5tt#ai~l 1 ©b>?ft£>rcG*0!>SflttH|& 
^#©§3igiHg, 

Mm x^x^sttft^aa*. aaaaaa 
«/xttv-f ^ a J: o, ae*i*a&me* 

10 2««t©MC^ r 7XV«rlB^a-**#a-p**^ ( t* 
1-12 <D^-?tLfriZmffi<D&it!fa¥- 

imxm 1 4] i ~ 1 3©^-rti*^cE«©^ 
c: t *i#«fr*afbflj¥»#©«jt*ffi. 

[1*S15] U S1S±l:fSi:t 

20 u affiRssx^xvettaKffittfbs-a-s^^xv 

MG1B 1 tMUtfffie* 2«araS:jliaLE.^HftE^ 2 

[w#a i 6 ] mem 2 ««ffitt«an»Kcx 

1 SCElO'J^-h^XvSl. 
[aaaBM&tfta] 
30 1 0 0 0 1 ] 

JXvSltRl/. I¥U<«I I la [IUPAC (H 

m&WRzffom<t¥m&) © 1 9 8 9 ^aaft***** 
mif&\z£z>mmmt 1 3] -va <iupac®i9 

8 9¥*aft^«&&fT&£.ts**f»ttl 5) 
mMt&®<Dmm$im. I I I a-VafiM^C 
Sit**. &tf 'J t-h^7Xv«ti:«t-5. 

[0 0 0 2] 

40 [ft*©t£ffl] A 1 N, G a N. AlGaN, G 

a I nN, I nN^CDi^^ltlVO K^-V y^tt 

Ilia [I UPAC (BIIRtt*&t^l«:fflfb^i« 

&) ©i 9 8 9^m®it¥$i%,mmTifoiz£z>m&f%\z 

13] -Va (lUPAC«)1 9 8 9^SiftmS 
&fTliSK«J:3i£#*ftel 5) **»<*:<b^«J©«jfi-C 

«. vaWkTtmm. imm tLx^H^N^m^^n 

NH s ^N,«ffi©I I I a-V attfls&MHt** 

so ©ajjfefflv»etisvasi7c^is (Km) . mwr. a 
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s H,-^PH, fCJt^S^JgT^ffittT&So Z.<Dfz<t> 
W$S&JEfl;^fflJ&S& (MOCVD) iC^oTSISi 

-rs«£. s«ia^«9 o o~ i 2 o oti^s^tx 

So 

[0 0 0 3] — 2f. &S(CDG a 9 0 0t:~ 

i 2 o o < cti^S5a»siSiagT-« i ntt^n-ficis 

»1£fig£TtfT^So L7^L£t#<=>. d» 

i n£^tfjim©}g.P B £t#3;:<h testis. sis 
m<DTiz&mt*ntz. titzmo>7imfoMm 

[0 0 0 4] ^©Ac&J&fifiSCDfgSftCD^&t LT. 
iijJfffiSfcm (J.M. Van Hore^, J. Cry 
st. Growth 150 (1995) 908) . V 

-f f Di6Sfe*Xfix V9 h p >-9-f ^ p h d >#m\z x 
oT. Va^7t3il!^t S-X^XVtKffi 20 

(cl. ^rou^e- h^'^xv+t' i i i am<D7x.m^ 
tsmm&mik&to&mA-rz z. t \z j: o -osBtsff'S:* 

rfe^&S (A. Y o s h i d a , New F u n c t 
ionality materials, Vol. C. 
183~188 (1993), S. Zembutsu 
<=>. A p p. Phys. Left. 48, 8 7 0) „ 

7C^M*^T^^l««^P5t. y°?X^%.§L^& 30 

rosjsggfflici i i am7cmz-e;ts%m&mit&ti)*m 

[0 0 0 5 ] 

[fPJ#»ftLJ:3<b-tSl£li] ^n^cO'J^E- 

x-?¥m#-mm$iW&m^Tftm?z>m'&\zit, x^x 

•7^^jg^X7Xv«T*-5^i^#t^£0. x^x 
v§g£iBjU;mttTffi5;££ns„ CirofSfttCOX^Xv^ 

«±T«^^g«y7XvijittW^il^fX(7)^0(' 40 

torts ^td&g, i^SfiScgpr«E«SHtti5iensfeJ6 

^ffiliCiSj-^iSS^ £ i±3 d <!: tt» L H £ IS 
Wfilb-otz. 

[0 0 0 6 ] SfoT. #5S0Jtt. MtB^*lc4ott-2>lgPr!] 

£*HfaT@i^(r:£g-ts;:£#T#. 
&£fi{rtSC<t:T$>So 3c£. Aafr?i«mfi&&ftr2 

t-tsigi£. ^s^TSPtnai^s-ts^.h^T^s'j so 
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bX7X-?i&mzmm-rz>z\t-ar>%. 

[0 0 0 7] 

fc.fc9#ftSn*. EP*>. <i>sufcnm3: 
SAL, »«±l'3ffctt¥W#SlSKT*Sfctt¥»fls 

n^. m mm^zf^x^n^m^mm-r^mm^ 
x-?mmt^@>ii. whmh 1 ««K^iBiB2«am«; 

iiiSLJ.^WtEm2«®^Hiaid^T, Va&7ciSI£ 

mtmxznttmmv ate7tm&'£ts<k£<fa<Dmwmn 

a*MB* l «®&^WfBm2«®raTX7Xvfgi4«JC 
«ttfl:Sti*T8MllA»S. I I I a*7G**£trfr«Hfe 

«{b^«j©a#]R»**Ar5 i i i amm.»mnmx 

SIBT&So 

[0008] fip*.. < i >\z%&m<D%wv\$, *t\ ws 
i «« t as 2 *« w sail u b. t>ndffi« 2 «s*iri ci^i 

Ock-5i'. Va*a#IMWA*RK:<fc9Va*7C*t 

^^^-a-sx^xvfcfcox^xvgttaicgttfb^n 

Tfio^frKEBStlT^SCOT. £tt5;#lg(f*ftttt« 

ffi^ft k« s mm.T-ismt sns. gttftsnA^? x 

#ns» [ettibsnfcBie^^Tc*] ) «. M52«« 
jjty^xvettffiSraia-rsfewswrawT. doom 
2*®£jgis-ts, £©X7X'7gttffl#i6 2*«£as 
m-rzmmi£wtmm&, w%-X7X-?i£&m\zm&<t 

SnSTSIA^, I I I aK«#R»»Afai:J:0 
I I I a*7C*fc^tm«£Kfl;£tt<Da#IB«£i*A 
TS. ;mt~=fc9. &l«;S&tf«2«;«S£tti;:aK? 
TiSttft3nt^7X7ffitta (X7X7«I©Va8 

7C**^tlft^«©«flKllS») «. Ill afc^c*** 

msnso c:cD<±:e.ic. Mii«ffisrxa?2«ffis^ic 
m^xmrntztitzzfyXirismm (v amfcm^ts 

it&VK»%ftmm ^. III a»i7C**$tr*«*R 
ft^tttK* (III a«7E*&^trW«&JRft^«I3&« 
»»ffitt<b) LT. ««±K£{fctti|*«##*ilSft* 
cot. K*«T?»«ffi©a<b«j#i»#**:iii«[-e««rHlI 
lc^TS^<hAiT#So 

[0009] <2>\ztm.<DWw\z. mwmimm&m 
$nT^sc<h^^m<hTs^te< i xcfemco^fbti 

[0 0 1 0] BP*.. <2>tr«B«©56WX?tt. wtaiii 
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JB*A<»l*«£»2*«M*ffl«S-&J.OiWe 

SS 2 13 dig AUT=S »st#ac»*««tt 

[ooii] <3>i:EifflSi8, BtrtBMlimstsa 
BV a*»#B*WIA*IS!i:3&n(IKWlc— 
L . tfrtem i «S«<ffiev a A#a**ia 
5 r. £ £4$&<h-f -5< l >fcBB*©fifb4fc*MH*©«it 

[0012] ip*.. <3>irts©rof6^rtt. ftnesi 

ifi£*U »l*«*tfl(HBVa*a#liil»*A^a€:* 

»#IStt*, ft¥A<mi*S£fll2*ttH£ailU.g. 
0*nE*2*«#fafcffl3<fc3K«AS-8\ UStfcSlttJR 
FWStt ft: 3 tlB < T Z> Z. t. **T £ -5. 
[0 0 1 3] <4> MflBtBlttS**. fSMttH*»*AP 

■T5MaE<3>lr«B«©a<b«*JIH*©«jtS«T?» 20 
5. 

[0 0 14] BP*.. <4>liaE«056^-Ctt. IMBft 1 
[0 0 15] <5>{CfE*©f£BJl«. flftlEV a 

» LT*»tt!toEFifcT* * c t £t$f£ £ t a mea< i > 

~< 4 > OUfft* KEflRroSMfctt^SIM^OKiifeB-C 30 
[0 0 1 6] BP*.. <5>»3BE«©«WCtt. MffiVa 

*ft#KW»x*»c**t*«#w«j»x*i«iit. me 

ftigftS £ » L TSifi IZW At" -5 - £ *»7f ff 3 
[0 0 17] <6>KEtt©fgWi. MSBm2«®<tH<I 

tL. me»2«a«tmGi i i ^wssmnvrnx^m. 40 

H m<h-t£iftfB< 1 >~ 5 ©m"*l*WC 

[0 0 18] BP*,. <6>»CE«©5fil8tt. ffigBSR2tt 
ffitWtei I I a*«#fiK#i»A*«:£a«£KttK-(* 
ttitfcffU «2««iQ«mei I I aMftgfiiAf 
a**434CfC, IBB3te«*T, 3MsA<. Iltl 

ffi (Vatt7n*££trfb£tt©»ttRtt) t. Ilia 

5. 50 
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[0 0 19] <7>K:B*K©ffi9itt. ffiaSft2tt&#t. 

[0020] bp*., <7>icte«E©^^-e«, meJB2 

»#SC»*AP£LT«*©?LSKttfc*3« 

»w omi«*» ^ ^ x v«tt« t aarsfliw t & o . - 

tZ*W**»©7L^J:0 I I I a«7c*S$tr***JR 
•SCOT?, Will' I I i a«a{*JS»»A^R**ia-5c: 
[0 0 2 1 ] <8>KB«W>3eWtt, mtBM52mffi* < . 

•T4WIB< 6 >KE«©a{b«J*W<*:0»JfiSa-C* 

So 

[0 0 2 2] BP*.. <8>lClE«©»WCtt. WE* 2 

wm©m»*»y7Xvistta*aii-r*««4:J4o. - 

»^*WS**©?LHJ:«3 I I I a»l7C**$tr*«* 
*{b£tta>Sl#lStt£«ttB6£<*J&» S*A-r * H <bA*T 
cfcO»5I(Cl I I a *«*MBtt*A#&£* 

[0 0 2 3] <9>fCfS«©^BJtt. ttG)i5 2M#t. 

*!i#*£-r**nE< i >~< 5 >v>^-rtifr\ztm.<D%. 

<b«l#i»#©»ifi«llT**. 
[0 0 2 4] BP*.. <9>trtB«©^HjT'«, ffiflgft 2 

^xvffittasrSiaf zm.mt.tzK). asas** 

[0 0 2 5] <1 0>j»|ESB2***«. 
T4flntB< 1 >~< 5 >©^-fn*M3fB«©^{b^¥« 
[0 0 2 6 ] BP*.. < 1 0 >l:Bfffl««Ttt. HtllBil 
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[0027] < 1 1 >\zmm<Dmmit. sate i i i a m 
tt--5>wiB< i >~< i o ><D^-fnt^zvdM<omt^) 

[0 0 2 8] BPS. < 1 1 >\ZtBM<Dft9l-C\t* ME I 
I I a»im#Rtt*A^RK45tt4a#Bfli*A#l6l 

lit, ^A$n^>^#:|g*4 (III attSMMW) 

COT. 3»JPA<. *ffiffi©iS&S5TBi«Rfi©g{fc«!l¥# 

[0029] < 1 2>\zmm<Dmn\t, wesse**. m 

E*2*«£^LTffie»l**£K¥f?K#lfiia-&T 

E«*nT«e*i:ttWtkfr*ll>B<i>— <i i> 
[0030] bps. < i 2>KE*©Sfi9iTtt. flfrtes 

«£. MB«2««*^bTlMa»l««i:»¥fTK» 
fa£-l±TEM2-t±3i:. ASS, £Lt?3>/1jr hftMA 

m<Dmim*mft&mmisuz*kmTz z\ 

[0 0 3 1 ] < 1 3>fcE*©5filjl3tt. fflfEX^Xvg 
££tt*^aTfc*£££#»tf*lfflE< i>~< i 

So 

[0 0 3 2] BPS. <1 3>fcE*©fS9|-m. ffi/^ifc 

[o o 3 3] <i 4>\zmm<D&mt* mie<i>~< 
1 3><D\,*irnfr\zmm<D&it®¥m»c>Mm%im&m 
nrsfl:«**#:*»ie-r s ^ t swat*- ssMbtt* 

®{£©§3j£*i£T'&-5o 

[0 0 3 4] BPS. <1 4>KEtt©3fi"jmi. Jbx!!© 

«fc 5 (cmib< i >~< 1 3 xD^-rnmzmmo&im 

[0 0 3 5] < 1 5>ICE*©$fi9!tt. a#Ja»*»X 

%im &«X5X-7etta*iSiar*«***-r* 
i2fit, fti&sm^x^xvfsttffii'fstt 

{k^-e-SX^XvfSttfb^i:. WEIR 1 ttKfttffflE 
* 2 ttffM&Bii I- -B^ME* 2 ma^lfillllPlA^T. 
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[0 0 3 6] EPS. <15>l:Ei©^T(i if, 

« i iiif 2 «sr B i$riij©LB.oMiEm 2 mmxftiz 

a. -©j§A^n^a^s^«. mm-M(Dmmr^z^. 
a=a -eax^x^K «t o x^xvftttaicfsttfb^n 

z.<r>n. 3gitts&tf»2«&H:. 
nTjao¥ff»cE«snx^»*©r. 

x^ffitta (X7X-7««B©a#iH») a. ns2^ffi# 

10 X5Xvffi14aS:^iat--5M«&#-r-5©-C. Cl©fB2 

£©<£ o iz. mimm^u^2mmm 

4#l:*rjTSttftSnft^7X7gtti (X5Xv« 

©T'. *fiRTK«te&BrS£'r<51«£, AMBITS 

[0 0 3 7 ] <1 6>S»B*2««**. ««n««XIS 

E<1 5>{rB«©'J ; E- 
[0 0 3 8] EPS. <17>l:B8C*iBftt. MBffif 
20 2tt«*. ««»«SjliieR«/XttJBlft3-&fc«jfit 

r * t . *isa /x ttB ft a -a:fc«««»iBi ©m 
X5Xvetta*aar*«*t^o. mnac 

-C. m2«H£LT»iS/j;m^TfeSo 
[0 0 3 9 ] 

mwomnomm bat. *%0j©*jg©^si©-€»i 

X-?|*E0>K91t>fr5. 

[0040] (* i (onmomm m i <Dmm<Dmm\z 
v^g) ^mitc^-r, h i K«-raMfc**»#«>«a 

«S (*ltil2, £2««1 4) £. i21Il 4 
^bt^lfll 2t»TffK»*l 6 

40 »©m® (ssim®i2. 2mm i 4) «. -c-n-^n 

& LTH*. 1 8 teftBBSCgIS 1 6 ^DP^ 

4 e>nTHS. 

[0 04 1]Illgl2lt TSttOfS*** (ffiffi 
Wit) fr&ttQ. I2«il 4£^|prr5ffll©ffl{rtt« 

so »©?La*ifttt&nT&*. sfc. si*H2a. v a 
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mux*, mimmi 26^2111 4m±m\zm-o 

Ti§i&£-t»\ 1^12111 4ffi (S«l 6B) iZttL 

1 2ic*5^^>«^tti ofljwffiicte, tSLm&m&m 1 0 

troPBlTgc: e.^c^J;^i'. 7-x£n?c:gEtt£:Mmffi 
£IKIRI (#J;U£3mmUrF) ^^ttT^^^Clt^Wii 

[0 0 4 2] m 2 HSl 4 tt. El 2 (r^-T «fc ? IC. 
©ftffitt© + £a$tt 1 4 a (SfflWifi) ©pjigi£. -en 

4¥«#©«ttT* 0 . «'«#©*> 1 4 a |K|©M 

Nil 4 b£«ttfc£ftfcVajt5c*«£trfc£fe«Dfttt 

BW 1 4 a ^llt LTM**4 ^ i*«T?t 4. * 
it. fi«tt©*a»«» 1 4 a Ktt«*©?L 1 4 c 
1 6&#mrSMfcRl?&*rTfr>-&. tl/T. fg2«@ 
14(1 III a«7C*«:§trtf«&Kffc£<»©l)Htt# 
X (*r«&JR{b£«» 5:^A-r^^X^Af?3 0 tffiiSg 

SSllttl 2&«JB2Ml4fflt#l:aHoT 

Sttftsnty^x^stti (va*7c*££tr{b£*j 

[0 0 4 3] £« 1 6 £LTtt**ttT'M8*tt-et>& 

JU3xr7A. Xf>l/XXf-;K XyirJk ^PAf 
»#JS;Rtf Si. G a A s . SiC. +)" 

[0 0 4 4] $6(3. SS16(1 ^©AtB^ffltUT 

Xr-;k #u#— K ^ui^i/x *ui?i/ 

X«P#±^«W*ajttt*«tLTtt, I TO. &{bM 
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n i . Aumo&R&mm'Pxrtyfi) >#\z&*)*m 
w\zuz>m&\zm<mmLit*i<Difim^t>i\z>. 
[0045] a«as(i2 ot~ 1 2 0 otgg-r* 

£fls#'j*ASj*Bt-r3*£. Sfita^Atfiia (2 or 

*62 0 0t) ©(t*tt#ftK^. ffifi (2 0 0W6 
lOOOt) ©ttllMi^SCt^^t^Tf 
•5. 

10 [0 0 4 6 ] 137,mA%2 8 (31 lit 1 2) frt>m\ 
nva *7C***trtb£«J©IK»#X 1 1TB. 
Ni. NHi . N Fs . NtH., JH; h*7y>. 

-J*3-)Vt ^v'^C^XttiniS+t U 7#X 

fc. Va«7G*S^tMb£fc©«H#*£L.Ttt. PH 
i. P (CH,) ,. AsH,, AsH,C (CHs) » Srffl 
^TfeiK ££(;:. cm^ODV a^7C^$r^tyfb^-#) 

+t'J7^iU(iHe. ArffflM 
20 X. H 2 , Ni«®*7C*tf;*. **>*»x*>*©«{fc 
*s{?. CF,, C, F ( W\Dy><tIi§$ffll^C 

[0 0 4 7] ^XiAf 3 0 ($21114) *6iA 
T5I I I a*7C*S$tr#«*JR{b^«J©S»*Xi: 

-f>>^A, MJi?M>y7A. t -^JH* >V 
30 «Xr/t7'J >^ £*l/tig^tK<i©#X £ LTttffltS 

[0048] ^7c, i i i am^m^tsmm^mit^ 
^(Dmrn^xtrnz. mei i i a«i5c**^tiw«& 

ftftizrzfzibvffimim&mxTzztb-ezZo z. 

©*ttb*M6f<*:l,T«:. He. Ne. Ar§OWX, H 
,. CI,. F,*©ADy>^S*»XSfi#LTft 
*Xffltv*dt3*JT€r*. ©»!!*«&& V 

40 fsttffl©x*;u^-«w^». w«mf£*£ 

il^ffiffl T -5 Z. t ifi-V £ 3 . 
[0 0 4 9] 2<b\Z> p. nS1P©fe4&©7C3jl ( K-/1 

<hLT(i. laI(IUPAC01 9 8 9¥Mltf^ 

&mmj\$.izj:2>mmm3.i) ©l i . ib*(iup 
ac©i 9 8 9*««{b*#«ftekrrJiEic«fc*t!i##ja 

1 1) ©Cu. Ag. Au. I lai (IUPACW1 
50 9 8 9*MS«fb^**ft&UraK,fc**#*ttt2) ©M 



( 7 ) 
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g. I Ibi (IUPAC©1 9 8 9^iHtmft 

&ni&\z£z>mmm$ 1 2) ©z n. ivaidup 
Ac® 1 9 8 9^mmit^^,mmimzj:^mm^t 

14) ©Si, Ge, Sn. Pb, Vial (IUPA 

c© 1 9 8 smmmit^&mmTmzx.zmm^iz 1 

6) (DS. Se. Te £fflV>-5> CI "fT^S 
i. Ge, S ntfmffife&CDfflW&n&frZfttil,^. 
pMffl©5n^<i:bT(S. IalfflLi, Na. I blffl 
Cu, Ag, Au, I la 1£© Be. Mg, C a . S 
r. Ba, Ra, II b#5©Zn. Cd, Hg, I Vb 10 
IfflC, Si. Ge. Sn. Pb. VIbi (IUPA 

c©i98 9¥mmit¥$t%,m&gTmiz£2>mm i t%te 

6) CDC r , VI I I m<DF e (IUPACC01989 
¥^{b^«^3S:ITlS(rJ:.5l#^«8) , Co (I 
UP AC© 1 9 8 9¥*m#^«^STIS(r c k^)^S 
mi. 9) . N i (IUPACCD1989 IMSSfb^fft^S 

3„ fttBe, Mg. Ca. Zn. Sr^ifSftO 

[0 0 5 0] dtlbWp. n©Jffll©fcJ6©7t;^ ( h'-A 20 
>h) ©K-t^^MtLTttnMffltLTBS IH 
4. S iiH 6 . GeH 4 . GeF,, SnH.J, pifflt 
LTHBeHi, BeCl,, Bed,, v^D^>^ 

ffitSt £ -frfc 0 -f * > £ L THH * \Z®. 0 & $ it S d £ T 
[0 0 5 1 ] 2 6 te. B5Ji8i£tti!S^V-r i7 

p&«^ ! gt3-x'^^> ; yiHi?s^^T^^nT^-5„ * 30 

[0052] ±mm i ©su&6©jg<i.-<?te. m i mm 1 2 
a (Mi6B) ic*fUTBs^a{c#A$nso c:©^ 

A^ttfcV a fgim&l 2&DC^2mS 40 

^ 1 mmRzfWi 2 ^ffi«¥iawic^$nT ao¥ff(3 
ee^n-t^s©-?. mmwixfimmmizmzmz 

<t2titz®)&ft^7tm] ) «. ?82ia<$i 4*^7X 
vffi<4s?&iiia-rsi««c (^3?aB«©p a ^) £w-rs© 

T. :»l21i 1 4^ig®-rs<, !H2«ffi 1 4f;::}3^j- 
3+£«W©?l>6. Bn*.VaK7C^ ; Sr t %tj t i'k^^©fP 50 
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*4^7.A^A$n-5TdS{BiW^«. I I 1 amitm^ 

Bi^A^tiT^s. cini'io. mil 2Rocm 
2ms i 4®±#tc?goTett{b5n/;^7X^f l tttffi 

(y7X7»V a ^7C^^^tf<t-,%#)©I^W^7,) 
«, III alSTt^^trW^^lt^lSlWIS^^Xi: 
SfS (#fi?fStt{b) U iSi6±i:gft«W)S 

[0 0 5 3] C©J:^){r. ^lllil 2 2 mill 
4ffi^#:(C?goTgtti'b$nfc7 p 5X*-7?Stta (Va« 
Tn^^^tJ^^wm^^X) At. iii amTtm^ 

tsmm&mit&tonmmfiztfcfo d i i a&Tt^ 
^mm^m^m^mmmt) lt, sffiif^b 
%¥##tf*>&i8i2n<5©T. i^STili^©^^ 

liti i 2*^^^7,#A^^^-5^a6. mmu 

ffil&T'. Va^TC^^mb^©^^^^. 
<^immi 2i:^2miSl 4r B 1^jlj§LaOHfIfB^2 
til 4jj\tmzfa? J:5l;:igA;*-e. Sfc. 12111 
4*>0«#X«A^I&£j8t*a&7cJ6. SI 1 1 2 

^2mi 4m5zmzm^Tftmt-zftrz77X^m& 
m (v am7im^tsit^(Dmm^^) t, i i i a 

[0 0 5 4] ±|Bm 1 ©^Sfi©^ffiT"«. »1S 1 6 a«. 
I21I1 4^LTSllil 2 <hB§^f \zmm 

t. mAznz^&mitfmfoWizziLTMmmizmx 

•fSClt^T#S©T', 9m&<. Affl«©«Si»TS 

atgro^b^^^MBtraiir^^-rs ui*tf?5, 
!t#(c, i i i amTtm^tsmmit^momm^xit. 
SKi esig^iiVa^Tc^^tyfb^ti©)^^^^^ 
x^m\zMLxmmmzmx^n^<Dx% m.fcw>m (i 
i i am$L&mm) a«. %)m&<ftML. m-izmmm 

mm<Dmt^mw^mmz±m-t^ 

^^^a«^#A-rs^s«. ztuzmm-zn-fimwj: 

5Mtt. AS^©«.SK-ei«^©g^*«#:^ 

[0055] ±tEm i <Dm&<D&mnz, m 1 «n 1 2 

*t. ^*4^XigA^©<&^S»Si<&^Ufe^. sii 
Il2i. nm#XiltA3M£ (Va^TC^M^Il^A 
S'J*©#5fiScT-*>=fc<. C ©«-,%, SW^X 
«A¥gtt, ilSll 2ifi^lClic^«a^LTSHg$ 
t^Ct^. ValTC^Sr^^b^^;©^^^^. 
ffi<^lfll 2tf 21S1 4Pp1$:ffliaL1.0^2 
Iffil 4^(6]H(Slo«i:oir#ALTa^^^fgtt 
<b^tlJi<-rSC:<i:^T-#-SS*^e.. #i@T£3„ s 
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tz. cicdj®^. m immi 20m 2mm 1 4mt\ts.n 

[0 0 5 6] ±EfB 1 ©2S«©»BTtt. % 1 Mm 1 2 
tit, ¥«tt©4"£att* (&mffi&) j5>S&9. 
til 4£#At - *«©EKtt**fc©a#«ttSnT/«c 10 

Va*^*S^tMb£tt©liW#*£*iitt+2S«tt 
©rt«Kl6H*T (^211141 (IS16I) tBS¥ 

'j >y*a©T. ^LTrtfliciAansf 

tt#XH±*U:-PA»*), 1211 1 4«">.£Etttf;i;ftf 
JSA^n^o ) . Jtc*. Sgl*ffil 2tgW^«Af 

[0057] ±bjb 1 (Dmmnmmx-u. m 2 mm 1 4 

*». JjM*#X»A*aS*tt4»tt**Ufca*. «2f 
■ I4t. KH#X*A#R (III a #i7G3ti£WMC» 

*A#&) ttt. 8'l*a>*uret>.fc<. £©«-&, Rtt 
ia*^'i^ iitii 2&«*2*«i 4®^ 

ttfb£«!»©SH*EW) £.111 a*7C*«:dtrW«* 

»jgT*£3o Sfc, -©*£©I!*4;tfXigA3M8: (II 30 
I a *7C*SW«B»*A*&) ©KSftM-hLT. H# 
WfcttWAtf. 0 31:^1-^^1:, ^xiAf 3 0' 

2m® 1 4 • iftHSf;:«t?ss« 1 6 tttisrrsffliicE 
gu 111 a*7E*£^trW«&JR<b£<W©is(tt#x 

£. »«ffi£*¥fTKWAT*»»#iJ»f en*. -© 
ilffl<t^l:. *«i 6iB*^ttVa«i7c*s^trft^ 

H(*IK» (III attiKfClSlEf) SMMK&JffU 

[0058] ±e* 1 (Dmm<DjBmx'it, m 2 mm 1 4 
tux. x h^-r zmt&m^tim&TiiL 

U £6f:4'£SWKi5tt3ffl8:©?ll;:<fc9 I I I at 
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f8i#. U>y«. < bt»c^©tf$ififc»ilt;:ffl 
fc©T&ntf, ¥fc©*£SP*K@>I?L£§S:tt<5JgBiT 

S-&Ttt«©*iS*«ffl-r*it**T#*. fS2 
lI14tLT. rtBK*R©ft#Rtt&ttTtt««tt 
*»'J >^tR©>f ^S5*fSrfflt^dit)'C^, I I I aft 

ttT (111812® (SS16B) tBS^fftc) #A 

•rs-rszit^T^^. iitii2i:, S2t 

^21I14i, BW#XWA*R (I I I aftTtiiift 

#js»*A#a) ttt. s']*©«Wt£-r*«-&, i2t 
gun 02 t*-r«ifitra««c^ H5-f y«iifi^. 

n. ^©ftS. ¥ffiWK#|jS£ftfct>©T*fttt. Jptfitt 
©*ffi&#KSffi?L£Rtt£fl2ffiT ! bJ:^L, #«©* 
EBBttftHfliS-a-T. iB*g*Mlli6f::-r3«M»«. 31 

jiffl-rscit^T^-g). £©«•&, $2igi4&i^ 

&4s. Va^7C^m#Hi|Sfi§A#P5tC. I I I aft 
[0 0 5 9] 

[0 0 6 0] .LESS 1 ©ftlfcOMftfcfefrv-r. flf 1 
1 2^^2111 4<DMmt. ¥EW (¥«#) \ZtfH 

[0 0 6 1 ] ±E2Sifi©JB»T?«\ tff^, VaftTG 
©«». I I I a*7C*©W«4feJRft;^<ftj!/ 
x«Eft#©iStt{t*#££*s Sfc. ^^c 

©III a*7C**^trl«**JB-r-5»&Jrtt*»[<oa 
l,Ttt*&-r* Sfc. f'-h 

^)iym^Lrmmr^mtzmm^)uy-- 1 8&t>* 

^ifjD^-a-^^tA^T'^^, is^-i8ii mm 
^mm&t%-'it-?z>tzi&\z\mmmm : $:w>iiTm& 1 6 * 

[0 0 6 2] Sfc. ±E3IM©»!B»r«4*»*oaft 
[0 0 6 3] <cls. ±ESl«©»a8lC«4*«M©*fb 
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[0 0 6 4] 

(%»fll) H 1 ©afl2«###©«it*lt <U*-h 
^7X7gf) SrJflH. St#b/cU-77"f 7I«. S i 
SS : 8 -f [2 0. 3 2 cm] ) £S 

is*;uy-i 8»c«*. Kffi#««4 0 o*c tetrad l 

fc. N^X^^XfAf 2 8<t0)l^ lmm©Xf> 
l/XXf-f — JPTT^fcfiBBft^JHrofcSJPS 5mmS 10 
§100 mm©RM«miS (iHI12) IC^A t 

fltll 2 (ttiiSS 1 mmOJ0?L^ 5 mmfflRIT 
tSWenTI^&T&D. dCDJLA^N* #X£r 3 0 0 0 
sccmiALt. ZL<DViffi t T°l£Jl\t6 6 . 6 5 Pa 
(0. 5Torr) TJ6ot, 13. 56MHz»Hii 
iSSrttJ* 3 0 0WI:t7 H/?a-tT7«y?>^* 
0. tt**fTofc. MIJIlfH2^2fS14 
WCiSClofc. JB2til4tt*ftfflS14mmW 
(fiHttOfSSflBtt) ©Pi»£. ^n j E : niBg4mm 
©/M^tl 0mm|R)IMTX«b&7, h^-f 7°$fjg£# 20 
L. 1 2 mmHaPBTifiS 1 mmODJL^Sfi 1 

6 t»iaj-ra«tsite.nT^*fe<osffltifc. #x2g 
Atf3o«too , ct««fanfch-u^5 L ;^u^/ ! . (t 

MGa) l:i$W7 l J>^l/VX70-a>bD-7 
l2igl4l;SALL ^LT. fS2« 
H 1 4CD7L^5. 5 s c cmiALL 

[0 0 6 5] f©S, 2«fW*gt*fTt^ 2 0WS1S* 
iriSW&TKiSifb^bjtf'J ^ACDilSftdtjaEfiTf 
aSMLfcS i CIA ©^pgsfittitffi 1 0 0 mm 

OBltHfiTfSO. *B«&^-ft«t#SI5liSraTJ* 30 
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[0 0 6 6] 

[01] mi ©**©#»K:«**3fiW©Sft;<» i l £ * 

[El 2] m ©*M©»»K«**5BW©3ft«J¥* 
#©tijg£lB (iJt-h^?XvM) Tffl^2i 

[ia 3 ] m<Dnm<Di&miz&z>*ftw<D&fc®i*m# 

[^©IttBJ] 

1 0 H£« 

12 « 1 «C (£ 1 V a ]^7C^^#:M*4#A 

14 S2fi (SBl««fttf I 1 I ai^7C^«ftHi|6[ 

1 6 mm 

1 8 

2 o t-^ 

2 2 
2 4 

2 6 «ft{ftft?8t 

2 8 ^fXiAf 

3 0 tfXigA^ 



[01] 



[0 3] 
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F^-A(##) 4K030 BA38 BA55 BA56 EA06 FA01 
FA03 RAH KA15 LAM 

5F045 AA04 AB09 AC07 AC08 AC09 

AC12 AC15 AC16 AC17 AC19 

ADOS AD06 AD07 ADOS AD09 

AD10 AD11 AD12 AD13 ADM 

AD15 AD16 DP03 DQ10 EF03 
EF08 EH01 EH05 



